ft 







-1 


& w i 






O 


"bo j 










1 -era 




11 


>- ^ 


I a- 


Si 



1 



DC 



cm : 



DC 

O LU 
CO — 



1/12 



cr 

CO 



o 

CM 



J 



CO 



oo 



X 



DC 
O UJ 

as 



ii 



7 



LO 



o 

I 

Q 
CVJ 



5°= 

co EZ 



DC 
— LL. 

<: 



o 

CO 

or 

Z DC 
O LU 

DC 



1 




MAGE 


ECTIO 
LTER 


o 




i 


oc 



CO 



_JCC 
uj O 
z I— 
zo 
<c uj 

u co 



CVJ A 

_ 



DC 
I — UJ 

co x 



>_ DC 

uj 

co oE 



CO 





CO 



CD 

DC 



LO 
CO 



CO 
CO 



ii 



cc 
o 

O 

LU 
Q 



-^r co 
co~^ 

CO og 

O cvj 

"a* 

I 



CDA 
DC 



O ^ 



CD 
DC 



DC 
O 



Q 

¥ ^uj 

□C LU i 
O CC LU 
^ CO 

CO 



CO' 
CO I 



) 



i 



<D A 
DC 



J 



| — LU DC 

y LU ^ pi 

qIDCLUO 
IT DC CO LU 
CQ^LUh- 
CO 75 DC UJ 
> CL_ Q 



1 " CT S3 

I CVJ ^>A A 



— I 



LO 
CVJ 








DC 


O LU 


LU 


LU 
1— 


AL-T 

Mm 1 

MPU 


1 


VER 


LU O 

ceo 


< 
CO 


0 




0 



CVJ 



7 



O _i 

00 

CO 



CO 



CO 



CVJ. 
CVJ 



CO 
CO 

< 

DO 



CO 
CVJ 





cc 






LU 
— 1 




CL 






Zj uj 


SA 


LU 




CD 



o_i 
g <c 

g CO 



\ 



• 



W 266753 



2/12 




DC 



k t 


k A 




r 


CD 


CD 



\ w / 

x a. / 

O 
O 

C/} 
LLI 



o 

LU 



A A 



UJ qc 
> LU 

LU Q- 



LO 



LO 
CT> 



A A 



DC 

UJLLlS 



O 
LO 




oo 



CD 
CC 



<Z< 



^1 



CD 
DC 



. DC 

cDoo 

QCOLU 
Q 



CM 



j° 266753 



250 



2 



QAM IN-PHASE 
SYNCHRONOUS 
DETECTOR 



r J i r 2 32 239 



238 



5.27 MHz 
DIGITAL 
BPF 





AFPC 






DETECTOR 




23V 


r 230 












21 MHz 






CRYSTAL 






VCO 











DAC 



21 MHz 
DIGITAL 
BPF 



233 



1 




2 36-^ 



290 



10.5 MHz 
REFERENCE 
SELECTOR 



237 



A 

l 



1 



3/12 



VSB IN-PHASE 
SYNCHRONOUS 
DETECTOR 



10.5 MHz 
DIGITAL 
BPF 



34 



i _ I 



PILOT CARRIER 
PRESENCE 
DETECTOR 



L _ 



SYMMETRICAL 
CLIPPER 
(LIMITER) 







(f/2)T 






FLIP-FLOP 



SAMPLE CLOCK 
GENERATOR 23 



234 



J 



235 J 



_^ 1ST CLOCK 
SIGNAL 



-*-2ND CLOCK 
SIGNAL 



QAM QUADRATURE 
SYNCHRONOUS 
DETECTOR 



255 



v 



SYMBOL CLOCK 
ROTATION 
DETECTOR 



283 



J 



1ST 
ADDRESS 
COUNTER 



284 



SAMPLE-AVERAGING 
DIGITAL LPF 



Y 

281 



282 



J SJ ADDRESS GENERATOR 



271 



1 



272-^ 



COS QAM 
COMPLEX 
CARRIER 
LUT 



SIN QAM 
COMPLEX 
CARRIER 
LUT 



QAM COMPLEX 
CARRIER ROM 27 



2ND 
ADDRESS 
COUNTER 



321 



I 



324 



QUANTIZER 



325-VJL 



327 





322 



323 
£326 



MSE 
GRADIENT 
DETECTION 
FILTER 



SAMPLE- 
AVERAGING 
DIGITAL LPF 



328 



2ND ADDRESS GENERATOR_3| 

^-312 



COS VSB 
COMPLEX 
CARRIER 
LUT 



311 



SIN VSB 
COMPLEX 
CARRIER 
LUT 



VSB COMPLEX 
CARRIER ROM 31 



FIG. 3 



4/12 



Bit 266753 



SUBHARMONIC 


SUBHARMONIC 


FREQUENCY 


SUBHARMONIC 


HC C\A MM7 
wr 'fO.U'f ivinz 


Ur ^ 1 .3d IVlnZ 


im mm -7 
in ivinz 


-^.0/0 Mnz 


8 


4 


5.380 


3.005 


9 




4.782 


2.407 


10 

■ w 


5 


4 304 


1 929 

■ • Wb w 


11 




3 913 


1 538 


12 


6 

w 


3 587 

W ■ WW f 


1 212 


13 

■ W 




3 311 


0 936 

w ■ www 


14 

1 r 


7 


3 074 

w ■ w 1 r 


0 699 

W ■ WW w 


15 




2.869 


0.494 


16 


8 


2.690 


0.315 


17 




2.532 


0.157 


18 


9 


2.391 


0.015 


19 




2.265 


-0.110 


20 


10 


2.152 




21 




2.050 




22 


11 


1.956 




23 




1.871 




24 


12 


1.793 




25 




1.722 




26 


13 


1 .655 




27 




1.594 




28 


14 


1 .537 




29 




1.484 




30 


15 

1 w 


1 435 

1 • ~ww 




31 




1.388 




32 


16 


1.345 




33 




1.304 




34 


17 


1.266 




35 




1.230 




36 


18 


1.196 




37 




1.163 





FIG. 4 



OS 266753 



255 



2 



QAM QUADRATURE 
SYNCHRONOUS 
DETECTOR 



^-238 



5.27 MHz 
DIGITAL 
BPF 



23A 



2 36 ^ 



AFPC 
DETECTOR 



231 



JJ 232_239i gag 237X 



10.5 MHz 
REFERENCE 
SELECTOR 




DAC 



21 MHz 
DIGITAL 
BPF 



230 



233 



21 MHz 




CRYSTAL 






VCO 







1 




10.5 MHz 
DIGITAL 
BPF 



_ J. 



290 



2 



5/12 



VSB IN-PHASE 
SYNCHRONOUS 
DETECTOR 



34 



2\. 



PILOT CARRIER 
PRESENCE 
DETECTOR 



SYMMETRICAL 
CLIPPER 
(LIMITER) 



SAMPLE CLOCK 
GENERATOR 23 



flIp^lop 



234 



J 



H9* 

235 J 



1ST CLOCK 
SIGNAL 

2ND CLOCK 
SIGNAL 



QAM IN-PHASE 
SYNCHRONOUS 
DETECTOR 



1^250 



SYMBOL CLOCK 
ROTATION 
DETECTOR 



283 



J 



1ST 
ADDRESS 
COUNTER 



I 



284 



SAMPLE-AVERAGING 
DIGITAL LPF 



\ 

281 



I- 



1 ST ADDRESS 
GENERATOR 28 



282 



271 



1 



272 



COS QAM 
COMPLEX 
CARRIER 
LUT 



SIN QAM 
COMPLEX 
CARRIER 
LUT 



QAM COMPLEX 
CARRIER ROM 27 



FIG. 5 



OVF 



319 



325 



I. ^?4 323 
QUA NTIZER k f^j , 



327 



326 



MSE GRADIENT 
DETECTION 
FILTER 




322 



1 



SAMPLE- 
AVERAGING 
DIGITAL LPF 



X 



328 



2ND ADDRESS GENERATOR 320 

314 



MODULO-2 
COUNTER 



X313 



COS VSB 
COMPLEX 
CARRIER LUT 



£1 



SIN VSB 
COMPLEX 
CARRIER LUT 



315 



BITS SEL. 
COMPLE- 
MENTOR 



316 



VSB COMPLEX 
CARRIER ROM 310 




317 



BITS SEL 
COMPLE- 
MENTOR 



318 



0 



08 266753 



FROM BANDPASS s 1 ,° 

ADC 22 y-f—* 



7/12 



E 



Hi (Z) RADER I 
FILTER I 



CARRIER 
BPF 



12 52 



230- 
12 

-h— 



1 



H2 (Z) RADER 
FILTER 



10 



^50 51-J v 



23Kf 233-\ zoz T 
I" 



232 v 



10 



CARRIER 
BPF 



53 



h 



12 



TO NTSC REJECTION FILTER 3Q 
r 1 




SINEO | 271 
LUT ROM 



15 



SINE(0-a)| 27 , 01 
LUT ROM 



p 



AFPC SIGNAL^ 



COSINE (O-a) 
LUT ROM 



COSINE o! 
LUT ROM 



2702 | 



MULTIPLY BY 
SMALL FRACTION 



276 



r 

278 



277 




274 



275 



273 




DIGITALLY CONTROLLED OSCILLATOR 270 



FIG. 7 



# 08 266753 





CO 



10/12 



(Id 266753 




en 



11/12 



290 



VSB IN-PHASE 
SYNCHRONOUS 
DETECTOR 



V 1 

AGC CIRCUITRY 
100 



250(OR 255) 



QAM 
SYNCHRONOUS 
DETECTOR 



PILOT CARRIER PRESENCE DETECTOR 34 



341 



MINIMUM 
PILOT 
LEVEL 



SAMPLE- 
AVERAGING 
DIGITAL LPF 




MSB^ 



LSBS 



342 



VSB 
PILOT 
LEVEL 

V 




101 



QAM 
AFPC 
LEVEL 




SAMPLE- 
AVERAGING 
DIGITAL LPF 




1 AGC 

SOURCE 
0 SELECTOR 



109 



103 



11 



104 



105 



1 



DAC 


► 


ANALOG 


>- 


AGC DELAY 




LPF 




NETWORK 



GAIN CONTROL SIGNALS TO 
1ST IF AMPLIFIER 14, 2ND IF 
AMPLIFIER 18, ETC. 



FIG. 11 



12/12 



VSB IN-PHASE 
SYNCHRONOUS 

DETECTOR 
- 290 > 



ARITH. 
ZERO 



MINIMUM 
PILOT 
LEVEL 




QAM 
SYNCHRONOUS 
DETECTOR 

250 v 
(OR 255) > 



1ST CLOCK \ 
SIGNAL ^ 



PILOT CARRIER PRESENCE DETECTOR 34 

n 



AGC CIRCUITRY 
100 




MSB^ 



LSBS 



VSB 

PILOT 106 
LEVEL 

Y 101 



ARITH. 
ZERO 




QAM 
AFPC 
LEVEL 




1 AGC 

SOURCE 
0 SELECTOR 



103 



104 



1 



105 



DAC 


► 


ANALOG 
LPF 


>~ 







1 



AGC DELAY 
NETWORK 



2ND CLOCK v 
SIGNAL ^ 



3RD CLOCK 
SIGNAL 



FREQUENCY DIVIDER 



^110 

FIG. 12 



GAIN CONTROL SIGNALS TO 
1ST IF AMPLIFIER 14, 2ND IF 
AMPLIFIER 18, ETC. 



